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(71) We, SOCIETE DES PRODUITS 
NESTLE S.A. of Vevey, Switzerland, a 
Swiss body corporate, do hereby declare the 
invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement:- 

This invention relates to a method of 
10 making milk chocolate by the "crumb" pro- 
cess. 

The crumb is a product unique to the 
chocolate industry which is obtained by dry- 
ing a mixture of concentrated milk, sugar 
15 and cocoa liquor under reduced pressure. 
The procuct thus obtained is then stored tor 
periods ranging from a few weeks to a few 
months, after which it is enriched in fats, 
such as cocoa butter, and converted into 
20 milk chocolate by well known technological 
operations. This "crumb" process is used for 
making milk chocolate of superior quality 
and with better keeping properties. The 
object of storage is to allow crystallisation of 
25 the sugar present in amorphous form in the 
freshly prepared crumb. In the absence of 
storage, the sugar would crystallise prema- 
turely during processing of the crumb into 
milk chocolate. In practice, therefore, any 
30 conventional crumb process presupposes 
the availability of considerable storage 
facilities which add correspondingly to the 
production costs. Storage may be replaced 
by a treatment for 1 hour at 60°C/60% reia- 
35 tive humidity, but this is only a makeshift 
solution which is equally expensive. 

The present invention remedies this situa- 
tion. The invention provides a method of 
making a milk chocolate in which a mixture 
40 based "on milk and sugar is prepared and 
then dried under reduced pressure to form a 
product of the crumb type as hereinafter 
defined which is compressed under a pres- 
sure of at least 100 kg/cm : and then proces- 
45 sed into milk chocolate. 



In the majority of cases, the mixture 
based on sweetened concentrated milk and 
sugar also contains cocoa liquor, i.e. a mat- 
erial which has a melting point of approxi- 
mately 35°C and which is obtained by the 
fine grinding of cocoa beans. This mixture 
may also contain other ingredients, for 
example lecithin. 

The mixture may of course be formu- 
lated from reconstituted milk, for example 
from milk powder. Since its dry matter con- 
tent normally amounts to between 80 and 
35% it is generally preferred to prepare it 
from concentrated milk or even sweetened 
concentrated milk, reconstituted or other- 
wise. Traditionally, the mixture consists of 
45 to 52 parts of sweetened concentrated 
milk. 22 to 41 parts of ugar and 13 to 17 
parts of cocoa liquor. 

Drying under reduced pressure, prefer- 
ably rrom 5 to 20 mm Hg, at a temperature 
of the order of 80°C gives a crumb. In the 
crumb thus freshly prepared, most of the 
sugar, generally from 50 to 80^ and some- 
times up to 100% by weight of the total 
sugar, is present in the amorphous state. 
This crumb is referred to hereinafter by the 
expression "fresh crumb" in order to distin- 
guish it from the crumb which has under- 
gone the compression treatment according 
to the invention. It is in the form of a more 
or less cellular cake which is generally 
ground to form a powder with a grain size of 
from 100 to 1000 ^m. preferably from 600 
to 900 fxm. The composition varies accord- 
ing to the recipe of the milk chocolate which 
it Ts desired to make, but is normally within 
the following limits by weight: 
residual moisture 1 to 5%. preferablv 2 to 
3% 

sugar 35 to 609c 

other non-fat solids 20 to 55% 

cocoa fats 4 to [1% 

lactic fats 4 to 12 9c. 

emanating completely or in part from the 



50 



55 



60 



65 



70 



SO 



85 



yo 



2 



1,537,377 



2 



• ' Starting milk/ z^r 

More information on the crumb and its 
mehtods of production may be found in the 
article by F. Perry in Conf. Production 36 
5 (10). 609-11 (1970), in chapter 5 of B. 
Minified book entitled ''Chocolate, Cocoa 
and~ Confectionary Science and Technol- 
ogy", Pergamon Press, London (1970) or 
even in British Patent Specification No. 
10 U06,356. 

In cases where the mixture based on 
sweetened concentrated milk and sugar 
does not contain any non-fat solids from the 
cocoa, drying of the mixture gives a product 
1< of the crumb type, in the present case a 
t4 white crumb" which, providing no non-fat 
solids from the cocoa are subsequently 
added, allows the production of particular 
milk chocolates known as white chocolates. 
20 As used hereinafter, the word crumb 
means both a conventional crumb within the 
composition ranges indicated earlier on or 
within similar ranges, and a product of the 
crumb type such as a white crumb. 
25 According to the invention, the crumb is 
compressed under a pressure of at least 100 
kg/ cm 2 and preferably under a pressure of 
from 600 to 900 kg/ cm 2 . The effect of this 
compression is to induce rapid crystallisa- 
30 tion of the amorphous sugar which the fresh 
crumb contains, so that compression per- 
forms a function comparable with that of the 
storage stage in conventional crumb proces- 
ses. It has also been found that the minimum 
25 pressure which has to be applied to achieve 
this result is governed by the moisture con- 
tent of the fresh crumb. The lower limit of 
approximately 100 kg/ cm 2 is an approxi- 
mate limiting value for a moist fresh crumb. 
40 i.e. a fresh crumb with a moisture content of 
5% or more. For example, a pressure of only 
70 kg/ cm 2 , applied to a crumb with a 
moisture content of 5% leaves from 10 to 
20% of sugar in amorphous form in relation 
45 to the total sugar, i.e. too much for the rest 
of the production of the milk chocolate to be 
able to be carried out with total equanimity. 
The pressures of from 600 to 900 kg/ cm 2 
are preferred values which correspond to a 
5Q fresh crumb with a residual moisture con- 
tent of from 2 to 3%. 

In addition, it has been found that, tor 
correctly crystallising the amorphous sugar 
present in the fresh crumb, the temperature 
55 to which the crumb has to be subjected dur- 
ing compression is higher, the drier the fresh 
crumb for the same compression value. 
However, temperatures above approxi- 
mately 100°C are avoided because, in that 
case, a burnt taste appears in the crumb. It is 
considered that a temperature of from 70 to 
95°C preferably from 80°C to <)5°C. i.s a 
suitable temperature for a fresh crumb with 
a residual moisture content of 2.5 r b com- 
^ pressed under a pressure of S00 kg.-env. hi 



practice, it is frequently unnecessary to use 
special heating means because, in general, 
mere application of the pressure enables 
temperatures such as th se mentioned 
above to be reached in the crumb mass. 70 
: Heating may be useful during the first few 
minutes of the operation. As a result, it may 
l even be necessary to cool the crumb. 

The rate at which the pressure is estab- 
lished does not have any pronounced effect 75 
upon the crystallisation of the amorphous 
sugar present in the fresh crumb. So far as 
the compression time is concerned, it is 
merely selected in such a way as to cause the 
temperature of the crumb to rise suitably. 80 
As a general rule, compression times of 
from 0.3 to 1 second are considered adequ- 
ate. Finally, the grain size of the fresh crumb 
is not an important factor, the crumb being 
ground before treatment solely for reasons 85 
of convenience. 

After compression, the crumb, which is 
again present in a compact form, is ground, 
fats, such as cocoa butter, are added to it, 
followed by processing into milk chocolate 90 
by known methods. 

In a first embodiment of the method 
according to the invention, the fresh, ground 
crumb is spread out in the form of thin 
layers (L to 2 cm thick) and then crushed 95 
between the plates of a press. It is preferably 
distributed in a cavity block and compressed 
inside that block by means of a die of which 
the projecting parts correspond to the 
cavities in the block. iqO 

In as second preferred embodiment, the 
fresh, ground crumb is brought between two 
contro-rotating grooved cylinders, of which 
the grooves fit one inside the other during 
the convergent rotary movement, leaving an ^5 
empty space which may be varied in depen- 
dence upon the intensity of the pressure 
which it is desired to apply. The compressed 
crumb is then recovered by gravity at the 
lower end of the grooved cylinders. In one ±±q 
variant of this embodiment, the cavities 
defined by the grooves of the cylinders are 
formed in at least one of the cylinders with a 
hole or with a series of holes which open at 
the inner wail, the grooves fitting exactly in ^15 
one another without leaving an empty 
space. During compression, the crumb is 
crushed and forced through the holes. 
Accordingly, it finishes upon the smooth 
inner wall * from which it is removed by ^0 
means of a doctor. It is then in the form of 
small cylindrical granules. 

This crumb is then ground, cocoa butter is 
added to it, for example in a quantity of 
from 15 to 25 parts for SO parts of crumb. ^ 
followed hy milling, kneading and conching. 
More cocoa butter is then added to the pro- 
duct obtained bv onching. for example in a 
quantity of from 2 to 6 parts per 100 parts of 
product. If desired, flavouring and color- 
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ants, may then be added, followed by the 
operati n kn wn as tempering and, finally, 
by moulding. 
The method according to the invention is 

5 illustrated by the following Examples, in 
which the percentages and proportions 
quoted are by weight. 
EXAMPLE 1 

A mixture is prepared from 35 parts of 

10 sweetened concentrated milk with a dry 
matter content of 62.5% of which 40% is 
sugar, 6 parts of milk powder with a fat 
content of 25%, 40 parts of sugar, 12 parts 
of cocoa liquor and 0.5 part of lecithin. This 

15 mixture is then dried under a reduced pres- 
sure of 12 mm Hg by heating to approxi- 
mately 80°C until it has a residual moisture 
content of 2.5%. The crumb thus obtained, 
which contains approximately 21% of fats 

20 and around 60% of its sugar in amorphous 
form (as measured by differential ther- 
moanalysis) is then ground to obtain a pow- 
der with an average grain size of 750 ftm. A 
HUTT machine, model G25-40, is fed with 

25 this powder at a rate of 40 kg of powder per 
hour. This machine essentially compridses 
two contra-rotating cylinders with an inter- 
nal diameter of 162 mm each of which com- 
prises 40 grooves and whose wall are dril- 

30 led, at the bottom of the spaces defined by 
the grooves, with holes 4 mm in diameter 
spaced at regular intervals of 3.5 mm. These 
grooved cylinders rotate at 16.4 revolutions 
minute, the crumb in powder form being 

35 compressed for an average period of 0.45 
second. The pressure undergone by the 
crumb is approximately 800 kg/cnr and the 
temperature of the order of 90°C. The comp- 
ressed crumb finishes up on the inner wail of 

40 the cylinders from which it is removed by 
doctors. It contains hardly any amorphous 
sugar. Irregular and fairly coarse cylindrical 
fragments (approximately 4 m;n in diameter 
and from 0.5 to 5 cm long) are obtained in 

45 this way, being reduced into a powder with 
an average grain size of 800 /xm. 20% of 
cocoa butter is then added to the powder 
thus obtained. The mixture is then treated in 
a cylinder mill and subsequently discharged 

50 into a longitudinal conch in which it is con- 
ched for 72 hours at 60°C. Another 20% of 
cocoa butter and 0.5% of vanillin are then 
added to the conched mass, followed bv 
careful mixing and termpering at 28°C in ah 

55 automatic tempering machine. The mass 
thus tempered is finally moulded into tab- 
lets. After cooling, the tablets of milk choco- 
late thus produced are wrapped and then 
stored for I week before tasting. 

60 This milk chocolate, which contains 
approximatelv 31% of fats, has a quiaitv of 



taste and unctuousness comparable with 
that of a milk chocolate procued by a con- 
ventional crumb process (crumb stored for 2 
months) and having a fat content of 33 %. 
EXAMPLE 2 

The operations of Example 1 are repe- 
ated using a "lean" crumb containing only 
8.9% of fats (56.4 parts of sugar, 28 parts of 
skimmed milk powder and 15.6 parts of 
cocoa liquor). During compression the 
temperature of this lean crumb rises to 
approximately 95°C. The recipe of the milk 
chocolate is reestablished by adding, before 
cpnching, 28% of cocoa butter and not 20% 
as in Example 1. 

The milk chocolate thus produced is 
comparable with that of Example 1. 

WHAT WE CLAIM IS:- 

1. A method of making a milk chocolate 
in which a mixture based on milk and sugar 
is prepared and then dried under reduced 
pressure to form a product of the crumb 
type as hereinbefore defined which is com- 
pressed under a pressur of at least 100 
kg/ cm* and subsequently processed into 
milk chocolate. 

2. A method as claimed in Claim 1, 
wherein the mixture based on milk and 
sugar contains cocoa liquor. 

3. A method as claimed in Claim 1 or 2, 
wherein the milk is a concentrated milk. 

4. A method as claimed in Claim 1 or 2, 
wherein the milk is a sweetened concen- 
trated milk. 

5. A method as claimed in any of Claims 
1 , 3 or 4, wherein the miik is a milk reconsti- 
tuted from milk powder. 

6. A method as claimed in any of Claims 
1 to 5, wherein the product of "the crumb 
type has a moisture content of from 2 to 3 %. 

7. A method as claimed in any of Claims 
I to 6, wherein the product of the crumb 
type is compressed under a pressure of from 
600 to 900 kg/ cm 2 . 

8. A method as claimed in any of Claims 
1 to 7, wherein the product of the crumb 
type is compressed at a temperature in the 
range from 70 to 95°C. 

9. A method of making milk chocolate 
substantially as described with particular 
reference to either of the Examples. 

10. Milk chocoiatge when made by a 
method as claimed in anv of Claims 1 to 9. 

ELKINGTON & FIFE 
Chartered Patent Agents 
High Holborn House 
52/54 High Holborn 
LONDON WC1V 6SH 
Agents for the Applicants 
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